ZD 



PCT 



BCEMHPHAH 0PrAHH3AUHH 
HHTEjLTEKT7 AJIt HO 0 COBCTBEHHOCTH 
McHmyHapoztHoe oeopo 



ME/KjyHAPOJIHAfl 3AJEBKA, OnyEJTHKOBAHHAH B COOTBETCTBHH 
C HOrOBOPOiM O IIATEHTHOa KOOriEPAIIHH (PCT) 




(51) MeacayHapoaHan KJiaccecJ)HKanHH 

H306p©TBHHH ^ I 

E21B 43/24 



Al 



(11) Hoatep Me»ciyBapoiiBOd ny6;n*ieanHH: WO 99/01640 
(43) JH&ra MeacnyHapoAHOH 

ny6jnneanHH: 14 aHBaps 1999 (14.01.99) 



(21) HoMep MeawyaapoAHOH 3axBKf£ PCT/RU97/00210 

(22) Jlara m eacnyHaponHOH noaa*m: 

Ihkww 1997 (01.07.97) 

(71) (72) 3&ABHTBJif> h H3o6peTaTeJib: JIHHELptHfl ArceK- 

camrp IleTpoBin [RU/RU]; 195030 CaHKT-rieTepGypr, 
np. HacTaBHHROB T a. 25, Kopn. 3, kb. 198 (RU) [UNE- 
TSKY t Alexandr Petrovich, St.Petersburg (RU)], 

(72) H3o6peTaTe^H; h 

(75) H30<5peTaTejiH / 3aflBHTejie (moJibKO d/m US): 

BHfflHEBCKHfl lOpira HocHO>OBirq [RU/RU]; 194018 
CaHKT-IIeTep6ypr t yji. Opoejra, fl. 13/21, kb. 66 (RU) 
[VISHNEVSKY, Jury Iosifovich, St.Petersburg (RU)]. 
JlOffyC Ebtohhh BacHjn»eBHH [RU/RU]; 196240 
CaHKT-rieTep6ypr f yji. BapmascKa*, a. 77, kb. 70 (RU) 
[LODUS, Evgeny Vasilievich, St.Petersburg (RU)]. 



(81) yKaaaHHbie rocyAapcTBa: AM, AT, AU ? AZ, BG, BR, 
BY, CA, CN, CU, DE, DK, EE, ES, FI, GB, GE, HU, 
IL, JP, KG, KP, KR, KZ, LR, LS, LT, LV, MN, MW, 
MX, NO, NZ, PL, PT, RO, SD, SE, SG, TJ, TM, TR, 
UA, UG, US, UZ, VN, eBpa3HHCKHH naTeHT (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), esponeHCicHA naTeHT 
(AT, BE, CH, DE, DK, ES, FI. FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE), naTCHT ARIPO (GH, KE, LS, MW, 
SD, SZ, UG, ZW), naTCHT OAPI (BF, BJ f CF, CG, CI, 
CM, GA, GN, ML, MR, NE, SN, TD, TG). 

Ony^JiHRoeaHa 

C omnemaM o MeotcdynapodHOM noucrce. 



(54) Title: METHOD FOR EXPLOITING GAS AND OIL FIELDS AND FOR INCREASING GAS AND CRUDE OIL 
OUTPUT 



(54) HaasaHHe H3o6peTeHHH: CIIOCOE PA3PABOTKH HE<PTErA30BHX MECTOPOyK^EHHH H yBEJMHEHHH 
CTEIIEHH HSBJIE^EHHfl HEOTH H TA3A 



(57) Abstract 



The present invention relates to a method for exploiting gas and oil fields and for increasing gas and crude oil output. This method 
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(57)Pe$epar 



npe/uioxeH cnoco6 pa3pa6oTKui He<t>Tera30Bbix MecTopoKAeHnw n 
yee/inMeHUfl cieneHW n3B/ieHeHnq Hecfcun n ra3a, cor/iacHO KOTopoMy b 
CKBaxMHax, npo6ypeHHbix Ha MecTopotcaeHnn, pa3MewaioT a/ieiapoflbi, 
repMeTH3npyKDT i/ix naicepaMU n nonaiOT k a/ieicrpojaaM nepeMeHHbift, nodoflHHbM 
n/iut uiMny/ibCHbiw tok BbicoKoro HanpflxeHMfl, oT/iutsaioLUni/ica TeM, mto 
cKBa)KMHbi repMeTi/i3npyiOT naKepaMU Ha ypoBHe kpob/ih anacTOB, n noc/ie noziasn 
aneKTpusecKoro to tea perympyioT napaMeipw TOKa h HanpaxeHHH n/nnn B3anMHoe 
pacno/ioxeHne 3/ieiapoflOB Aflfl oSecneseHi/m B03HHKHOBeHHfl s/ieKipunecKOM ayrw 
Me>Kjay 3/ieiapoAaMw, pa3MemeHHbiMH b, no MeHbiuei/i Mepe, 0AH0i/i CKBaxuHe n/in 
Me)*cay s/iexTpoaaMn AByx coceAHnx cKBaxuH. 



HCKJnOHHTEJIbHO tfJIH IJEJIEfl HHOOPMAIJHH 



KoziBi, HcnojiLsyesiue aaa o6o3Ha^eHH* ctpbh-^ijiehob FCT ua irrryjiLUbCL ;mcTax 6ponnop, b Koropux ny6^K- 
Kyxrrca MeatgyHapoAHbie 3&hbkh b cootbctctbhh c PCX. 
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Cnoco6 pa3pa6oTKn Hec}>Tera30Bbix MecTopo>KAeHHM 
n yBe/inseHnq cTeneHU n3B/ieseHnfl He$Tn ut ra3a 

Q6nacTb TexHuiKu 

H3o6peieHne othochtch k 06/iac™ ropHotf npoMbituneHHocTui, a nMeHHo, 
k cnoco6aM pa3pa6oTKn n yBejiwseHWfl cTeneHu H3B/ieMeHHfl no/ie3Hux 
ncxonaeMbix H3 3eMHbix Heap n, b nepByjo OHepeab, He<J>m n ra3a. 

npeiiLugcTBviQLunii ypoaeHb texhhkh 

H3BecTHb< cnoco6u pa3pa6oTKn n yBe/inHeHnq CTeneHi/i ui3B/ieHeHHH HecfrTu 
\a ra3a n3 n/iacTOB MecTopoxneHM c noMombio noAann b rmacTb* ropaseCi Bonw 
win neperpeToro napa /yia nosbitueHi/ifl BHyTpwviacTOBoro aaB/ieHU* n 
TeMnepaTVPbi, hto noBbiwaeT npnTOK He<t)Tw n ra3a k cKBaxuiHaM, npoGypeHHbiM 
Ha anacT. Ta»cne cnoco6w HB/iflioTCfl Becbwa TpyaoeMKHMi/i n no3Bo/iflioT 
yBe/iUHMTb deneHb n3B/ieHeHvta HecfcTi/t n ra3a TOJibKO Ha 10-20%, hto aB/iqeTca 

HeAOCTaTOHHblM. 

Han6o/iee 6hm3khm aHa/ioroM - npeAfiaraeMoro n3o6peTeHna n&nnejcn 
a.neicrpoTepMUMecKuCi cnoco6 flo6bHn He<t>Tn t sicnioHaiomnui GypeHue Ha 
wecTopoKAeHnn ckbsxhh, pa3MeweHne b hux snetcrpoaoB, repMeTM3aunio 
cKBaxnH naKepaMM n noAany k 3/ieicrpojaaM 3/ie»crpi/HecKoro TOKa (cm. naieHT 
CLUA N2 2795279, 1957r.). Ilpu npoxoHcaeHnu 3/ieKTpnsecKoro too nepe3 
nponyKTi/iBHbirt rmacT nponcxonuT pa3orpes n/iacTa c noc/ieayiomuM 
TepMMsecKMM pa3^oxeHneM ropiosnx semecTB c 06pa3osaHneM KOKcosoro 
ocTaTKa. OflHaKo 3tot cnoco6 TaKxe ne o6ecneHUBaeT aocTaTOHHoe yse/inneHne 
cTeneHU n3BneHeHna He0™, ra3a n apyrux no/ie3Hux ncxonaeivibix ui3 n/iacTOB. 

PacKPbiTue w3Q$peTgHHH 

3ajaaMet?i ( Ha peweHne kotopoui HanpaB/ieHo HacToamee n3o6peTeHne, 
qB/ifleTc« nosbiujeHne 3<J)<$e*cTH8Hoc™ pa3pa6oTKH HecJ>Tera308b(x 
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MecTopoxAeHurt 3a cner 3HaMHTe/ibHoro yBe/iMHeHn« creneHM n3BJieseHHfl 
He0rn, ra3a n npyrux none3Hbix ncKonaeMbix w3 n/iacTOB. 

flocTaB/ieHHaji 3aAana peiueHa b cnoco6e pa3pa6oTKn HecJ)Tera30Bb<x 
Mecropo^eHMM, KOTopbiui BioiKDHaer b ce6fl c/ieAyiomyto nocjieAoaaTe/ibHocTb 
5 onepaunw. B CKBaxuHax Ha He0Tera3OBOM MecTopoxAeHnn, npoSypeHHwx ao 
noHBbi HecJ)TeHOCHoro (ra30HocHoro) n/iacTa pa3MeiuaioT a/ieiapoAbi, 3aTeM 
repMeTH3npyfOT cKBaxuHbi c noMombio n3BscTHbix ycTpowcTB - naKepoB Ha 
ypoBHe kpob/ih n/iacTOB, m noAatcrr Ha 3/ieKTpoAbi nepeMeHHbirt. nocToflHHbiui 
nnn nMnyribCHbiui a/iejcrpi/HecKnti tok BbicoKoro HanpaxeHna. 3aTeM 

10 pery/ii/tpyoT napaMeipbi Be/ifiHHHbi too h HanpaxeHnfl v\/\ajva B3ai/iMHoe 
pacnonoxeHne a/iejorpoAOB a/ih o6ecneneHnq BOSHMKHoaeHnfl 3/ieiapnHecKOui 
Ayrw iviexAy 3/ietcrpoAaMn, pa3MemeHHbiMui b, no MeHbiuew wepe, oahoii 
CKBaxuiHe h/ih MexAy anetapoAaMi/i AByx coceAHnx CKBaxnH, 

B KasecTBe 3/ieKTpoAOB MoryT 6wTb ncno/ib30BaHbi o6caAHbie Tpy6bi 

15 CKsaxnH, apyrwe MeTa/i/iunecKne KOHCTpyioinn cKaaxwH (6ypoBOM ciae, ct3b 
danbHbix Tpy6 u Apyrne), nnn cneuwa/ibHo pa3MemaeMbie aab stoi/i ue/in 

3/ieKTponpOBOn^LUHe KOHCTpyKUHH. 

B cnynae, ec/in HeooxoAWMO yBe/innuiTb CTeneHb n3B/ieHeHwa He0Ti/i, ra3a 

TO/lbKO H3 OZIHOW CKBaXUHbi, TO TOK nOAaiOT TOflbKO Ha 3/ie«Tp0Abl 3TOW 

20 CKBaxuHbi. npn 3tom sneKTpusecKyio Ayry ue/iecoo6pa3HO 3axnraTb 
nocpe/icTBOM pacn/iaaneHnq bct3Bkh Mexny 3/ieKTpoAaMn nnn pa3BeAeHweM 

KOHTBKTOB 3/ieKTpOjaOB 8 3T0W CKBaXUHe C OAHOBpeMeHHbIM nOBblLlieHHeM 

HanpflxeHUfl noAaBaeivioro tok3. Ecnw oopa6oTKe noABepraeTca secb n/iacT, to 
3/ieKTpnnecKyK) Ayry uenecooopa3HO 3axnraTb nyTeM npeABapwTe/ibHoro 
25 pa3orpeaa 3/ieiaponpoBOAHoro c/ioa n/iacTa n/in nyTeM npo6oa npoMexyTKoa 
MexAy 3/ieKTpoaaivin AByx coceAHwx CKBaxwH npw noBbioieHnn HanpqxeHns Ha 

HMX. 

Ranee, nocne 3axnraHw* 3/ieKTpnsecKoCi Ayrn b nepsbix AByx coceAnux 
CKBaxuHax Hanp^xeHne 3axnraHnq a/ietapunecKOui Ayrn mojkst 6biTb noAaHO Ha 
30 3/ieKTpoAbi, pacno^oxeHHbie b Apyrux coceAHux CKBaxuHax MecTopoxAeHna, n, 
T3KMM oopa30M, 3axnraKDT 3/ie<TpuHecKne Ayrn MexAy coceAHUMu 
cKaaxuHaMn Ha pa3^MSHbix ynacTKax MecTopoxAeHHq. 3aT6M a/ietapusecKne 
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Ayrn nepeMemaioT b npocTpaHCTBe rmacTOB b Heo6xoA^MOM nop*AKe m 
noc^eAOBaTe/ibHOCTn, ann Hero noaafOT HanpaxeHne 3axnraHWfl Ayr Ha 
3/ieiorpoAbi HOBbix coceAHnx CKBaxviH MecTopo*fleHMfl n oTicnfOHatoT HanpaxeHue 
Meacay TeMU CKBaxutHaMH, Ha KOTopbix 3/iejcTpnMecKne nyrw yxe rope/in. 
(loc/ieAOBaTe^bHOCTb noAioiioHeHU* HOBbix cKBaxnH k npoueccy ropeHnq 
3/ieKTpnHecKwx Ayr b rmacTax onpeAe/iaicrr h\a6o wcxoa* tt3 bo3Mo>khoctvi 
paBHOMepHOW o6pa6oTKW mmh sceui n/iomaAn rmacTOB Ha a3hhom 
MecTopoxaeHUtu, /iw6o b cnynaax c/io>KHbix reo/ion/tnecKnx yanoBurt 3a/ieraHi/m 
nnacTOB MecrropoacAeHnq hcxoaa H3 oco6eHHOCTeui 3a/ieraHHfl ruiacTOB. 

BpeMq BHyTpun/iacTOBoro ropeHna s/ieicrpuHecKHX Ayr Ha pa3/iHHHbix 
MecTopo>KAeHHflx 6yAeT pa3/iuHHbiM b 3a8ucnMOCTw ot <t>w3HK0-MexaHUHecKux, 
3/ieiorpnHecKHx xapaiaepucTHK n/iacTOB, cocTaBa n Bnaa none3Horo 
ncKonaeMoro, HanpaxeHHO-AecfcopMi/ipoBaHHoro cocToaHHfl caMux rmacroB v\ 
8Meiaajomnx mx ropHbix nopoA. reoiiornnecKnx ycnoBnw 3aAeraHW* nnacTOB n 
p^Aa Apyrux cfcaioropoB. B KaxAOM kohkpgthom c/iynae Bpeiviq ropeHuq 
3/ieKTpnnecKnx Ayr Me>KAy coceAHUMu CKBaacwHaMn a nnadax MecTopoxAeHUM 
ydaHaB/inBaioT sKcnepuiMeHTa/ibHbiM nyieM c 0AH0BpeMeHHbiMi/t 3aMepaMH 
BHyTputnnacTOBoro AaB/ieHna u TeMneparypbi, a TaKxe nyTeM na6opaTopHoro n 
MaTeMaTusecKoro MOAe/inpoBaHutq AaHHoro npouecca b 3aAaHHbix yc/ioBnax 
ann AOCTuxeHUfl MaKCHMa/ibHoro actxfcetora n yBejinneHUfl CTeneHu n38/ieHeHHfl 
no/ie3Hbix ncKonaeMbix ui3 rmacTOB. B Heo6xoAHMbix onynaqx B03MO)KHa 
MHoroKpaTHas o6pa6oTKa n/iacTOB snetapunecKHMn AyraMn nepe3 
Heo6xoAHMbie BpeMeHHbie i/tHTepBa/ibi nocne HHTeHCWBHOrt Ao6bisn none3HWx 
ncKonaeMbix n3 nnacTOB, HanpuiMep, MTo6bi nozuxepxaTb 3aAaHHbie unu 
Heo6xoAHMbie AaB/ieHna n TeMneparypbi He<t)Tn h ra3a 8 nnaciax aha 
Han6o/iee noriHort nx oncaHioi H3 MecTopoxAeHna. 3to oco6eHHO aKTya/ibHO b 
c/iysae Aoobinn H3 rmacTOB sa3K0i/i HecfcTn h/ih npu oTKanKe ra3a W3 
B/iaroHacbimeHHbix cKBaxnH c hh3khm nAacTOBbiM AaBneHneM, tbk kbk ra30Bbie 
CKBaxuHbi b TaKnx c/iyMaax MoryT caM03aAaB/inBaTbcq boaom, nocTynaioiuew H3 
n/iacTOB BMecte c ra30M. 
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nepeMSHb <fenrvp MepTeMefl 

CyuxHOCTb M3o6peT6HHR noacHHeTcfl Ha sepTexax, rj\e: 

Ha cj)nr. 1 n3o6paxeH pa3pe3 Maccusa ropHux nopoA. cxeMa 
pacno/ioxeHnq naKepos n 3/ieiapoAOB b cKBaxHHax n npouecc 3axnraHna 
5 3^eKTpnMecKoCi Ayrw; 

na 4)nr. 2 npuBeAeHa cxeMa nepeMetueHnq n pa3BopoTa 3/ieKTpnHecici/tx 
Ayr b npocTpaHCTse onacTa Ha MecTopoxAeHnn none3Hbix nctconaeMbix. 

BapuiaHTh i QcymecTBneHtifl H3o6peTeHng 

Ha He<t>Tera30B0M mcctopokachmm (cjwr. 1 ) n/iacT b noAaanfltomeM 

10 6o/ibuunHCTBe c/iynaeB nMeeT cnoxHoe c/ioncToe cTpoeHne \a coctout m3 
ra3QHocHoro c/ioa 1, He<t>TeHOCHoro c/ioa 2, BOAOHOCHoro c/ioa 3 b noMse 
rinacTa, oAHoro win HecKO/ibKnx npormacTKOB 4, pacnonoxeHHbix b 
pa3^HHHbix cjioax n/iacTa w, name Bcero, nMeiomnx 6o/iee Bbicoicyio 
s/ieiaponpoBOAHOCTb, seM caM nnacT. Ha 4>nr. 1 uncfcpoii 5 o6o3HaseHw 

15 naKepw, kotopwmh cKBa>KMHbi A n 5 hbasxho repMeTH3npy»OTCfl, HTo6bi 
nepeKpbiTb AOCTyn Kuc/iopoAa B03Ayxa a nnacT b npouecce ropeHi/ta 
sneiapusecKnx Ayr. Kpoiue aToro, naKepw anyxaT aah raiueHUfl a CKBaxuHe 
a.neKTpornApaBftMMecKoro yAapa, B03Hwcaiomero npn pa3>KnraHnw Ayrn b 
KaxAow o tag/1 bHow cKBaxuHe. naKepw n38/ieKa(OTCJi H3 cKBaxnH noc/ie 

20 oKOHnaHUfi o6pa6oTKM nnada aneicrpi/tHecKviMu AyraMU MexAy coceAHUMH 
CKBaxuHaMU, a ao 3Toro c/iyxaT eme h 3ar/iyuiKaMn Ana He$Tn n ra3a, 
AaB/ieHne n TeivinepaTypa KOTopbix noc/ie o6pa6oTKn n/iacTos 3/ieicTpnHecKHMi/i 
AyraMM pe3<o B03pacTaeT. 

06caAHbie Tpy6bi 6 b oTAeribHux c/iysaflx Moryx 6biTb ncno/ib30BaHbi b 

25 KanecTBe OAHoro H3 aneicrpoAOB, mto nMeeT Mecro Ha cKBaxuHe A. 
3/ieKTpnsecKnw tok MoxeT TatoKe noABOAWTbCfl k 3/ie»crponpoBOAHOMy cnoto b 
n/iacTe no cTaBy m MeTa/i/innecKnx Tpy6 14, 6ypoBOMy CTasy unn APyroMy 
3/ieKTponposoAHOMy o6opyAosaHnio ckbbxcmh. B cKBaxuHbi woryT 6biTb Tatcxe 
ydaHOB^eHbi cneuna^bHbie sneicrpoAbi 7. Ha cfcur. 1 uy\<ppo\A 3 o6o3HaseHa 

30 s/ieicrpi/tHecKaa Ayra a CKBaxwHe A mokay sneiapoAOM n o6caAHoft Tpy6oi4 b 
KasecTBe Bioporo 3/ieiopoAa npw ee 3axnraHHi/i TonbKo b oaho* cKBaxuHe A. 
un0poi?i 9 o6o3HaneHa a/ieicrpi/HecKafl Ayra b npeAe/iax nnacTa MexAy AByMfl 
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coceflHHMn CKBaxuHaMM An5,a un(J)poM 10 - 3/ieKTpnHecKafl Ayra MexAy AsyMH 
3/ieicrpo/iaMn 7 mnbico b oahow cxBaxune 5 npn ncnonb30BaHnn anaBKOM 
bctsbkh, coeanHaiomeii s/ieicrpoAbi 7 a/ih 3axnraHna nyrn. BbicoKoso/ibTHbie 
«a6e/in 11, nepeAaraiune tok BbicoKoro HanpaxeHHH Ha 3/ieicrpoAbi 7, 
5 noflcoeAHHeHbi k nepeABuxHbiM nHAyKunoHHbiM eMKOcrqM uinn MOiuHbiM 
KOHAeHcaTopaM, w/in ncTOHHUKaM nMny/ibCHoro HanpqxeHna 12 aha 
HaKon/ieHnq 3/ie<TpnHecKOM 3Heprnn Ha nosepxHoc™ 3eiwin n pa3MeiueHHux, 
HanpuiMep, Ha tuaccn aBTOTflraseM. B csora onepeAb, nepeABUXHbie eMKOc™ n 
hctomhuku nMny/ibCHoro HanpqxeHMfl coeAHHeHbi c nocToaHHoui /lnHueut 

10 s/ieicrponepeAaH 13 a/ih nocTOHHHoro HaKon/ieHUfl n noAAepxaHna npouecca 
ropeHuq aneKTpuHecKMX Ayr b onacTe. fl/m 3axwraHi/tq u noxmepxaHnq 
sneicTpuMecKnx Ayr b onacTe ncno/ib3yioT xaicxe hctohhwkh nepeMeHHoro too 
npoMbiumeHHOM sacTOTbi. 

Ha <£nr. 2 noKa3aHa nocneAOBaTenbHOCTb noAKniOHeHun hobwx cxBaxiiH n 

15 oTJcnioMeHkta npeAbiAytunx CKBaxHH, MexAy kotopwmh nnacT yxe o6pa6oTaH 
a.neiapMMecKHMn AyraMit, rAe s/iexrpoAbi CKBaxnH 1 yxe oTK/uoseHbi or 

HCTOHHUKOB (lOAaMM T0K3 BUCOKOrO HanpflXeHHH, SfieKTpOAbl CKBaXHH 2 

noAK/noneHbi k ncTOMHUKaM n/in ce™ too BbicoKoro HanpqxeHi/tn i/t MexAy humu 
ropqT 3/ie*crpnHecKne Ayrn bo BHyTpnrtnacTOBOM npocipaHCTBe, a cutnosbiMn 

20 jiuHnaMH noKa3aHO pacnpocipaHeHne 3/ie»orpnMecKoro no/ifl. CKBaxnHbi 3 
noAroTOB^eHbi A/ia 3axuraHHfl b hux s/ietorpnsecKHX Ayr n nepeMemeHHfl nx bo 
BHyipunnacTOBOM npocipaHCTBe b HanpaB/ieHnn, y«a3aHHOM cipe/iKaMn. 3 
c/ioxhux reojiornsecicnx yc/ioBWflx 3aineraHnq n/iacTOB 33A3kdt Heo6xoAHMbM 
nop^AOK n noc/ieAOBaTe/ibHOCTb o6pa6oTKH rmacTos MecropoxAeHnw 

25 3/ieKTpMMecKMMM AyraMn. 

flpeA/iaraeMbiM cnoco6 pa3pa6oTKn He4>Tera30Bbix MecropoxAeHitw n 
yBe^nseHnq cieneHu n3B/ieMeHHfl He<J>Tn t ra3a n APyrux none3Hbix ncKonaewwx 
H3 3eMHwx HeAP npuMeHflioT c/ieAytomuM o6pa30M. 

Ha /iio6bix MecTopoxASHnqx MoryT wvieTb MecTO ABa BapwaHTa curyauwM. 

30 flepBaa cuTyaunq - KorAa Ha hobom MecTopoxAeHnn noc/ie 6ypeHna cepnn 
pa3BeA0MHbix CKBaxnH Ha nnacT cTaHOBi/rrcfl n38ecTHO, mto AaB/ieHwe He(t>TM imn 
rasa b n/iacie Hesbicoxoe, vinw nMeioT MecTo Bfl3Kne He<t>™ ( Tpe6yiOLUMe 
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paaorpeBa, nnn xe uMeioT MecTO BbicoKne MexaHnnecKne HanpqxeHHfl a cbsi3h 
c 6o/ibUJOrt rny6\AHQ\A 3a/ieraHnq anacTa, KOTopbie npwBOAflT k 6bicTpoMy 

CMWKaHUKD TpeiHHH H nop 8 OKO/IOCKBaXUHHOM npOCTpaHCTBe 1/1 CHUXeHWO 

AeSnTa cKBaxuH. B stwx c/iyMaax npeA/iaraeivibM cnocoS ncno/ib3yioT nepea 
5 Hasa/ioM 3KcnnyaTaunn HOBoro MecTopoxAeHwa. npuneM Ha p*Ae ysacTKOB, rae 
n/iacT yxe o6pa6oTaH 3/ieicrpnHecKWMH AyraMH, MoxeT HannHaTbca 
npoMbtui/ieHHafl AoGwsa, a Ha ocTa/ibHbix ysacTxax nnacrra o6pa6oTKa MoxeT 
npoAO/ixaTbca no Mepe 6ypeHnq hobwx CKBaxuH Ha onacT napa/me/ibHO c yxe 
pa6oTaiomnMi4 no Ao6uMe Hec^TH ra3a CKBaxwHaMH. 

10 BTopafl cuTyauMfl - KorAa Ha CTapoM MecTopoxAeHHH 3 HasnTe/i bHO ynan 

Ae6m cymecTByioiuMx n nHTeHCHBHo 3Kcn/iyaTnpyeMbix b npow/ioM CKBaxuH, 
ho M3B6CTH0, mto 3anacw HecJ>™ \a ra3a eme 3HaHHTe/ibHbie n Heo6xoAHMo 
yBe/iuMMTb BHyTpunnacTOBoe AaB/ieHne n TeMnepaTypy pj\n n3B/ieHeHnq 143 
HeAP ocTaBiunxcq 3anacoB. 

15 B o6eux CHTyaunax cKBaxMHbi, npo6ypeHHwe ao noMBbi n/iacia 

repMeTM3npyioT naicepaMM 5 Ha ypoBHe tcpoB/iw nnacia h npeABapirre/ibHo 
pa3MeiuaraT b hi/ix sneKTpoAW 7. Ec/in HaAO 3axenb 3neKTpnsecKyio Ayry 
TO/ibKo b oahom cKBaxuHe 5, to 3/ieKTpoAtJ 7 coeAUHqioT MexAy co6oui 
nnaBKow BdaBKOM, paccMHTaHHOM Ha onpeAeneHHyio Be/iUMUHy Toica, a 3aTeM Ha 

20 hux noAaioT tok BbicoKoro HanpqxeHnq n npn noBbiuueHnn HanpaxeHnq n cn/ibi 
TOKa noc/ie pacrtnaB/ieHnq sdaBKn MexAy 3/ieiapoAaMn 3axnraeTcq Ayra. Eonn 
HaAO 3axenb 3/ieKTpnsec»cyio Ayry MexAy Asyiuq coceAHMMn cKBaxuHaMM 
MecTopoxAeHMfl, to 3^e»crpoAbi 7 pa3MemaiOT b cnoe nnacTa, o6naAaiomero 
Han^yMLiiew 3/ie»aponpoBOAHOCTbio n o6ecnennBaiOT HaAexHbiii koht3kt c 3Thm 

25 anoeM. B noAaB/iqiouieM 6o/ibiunHCTBe c/iysaeB stum c/ioeM qB/meTcq 
BOAOHocHbiw anoui, 3aneratomnii b noHBe n/iacTa, B T3kom c/iysae 3/ieicrpoAbt 
7 pa3MemaHDT b BOAe, 3ano/iHqioiueii CKBaxuHy b CMecu c HetfcTbio n ra30M b 
npocTpaHCTBe ao HWXHero Topua na<epa. HecfcTb, kbk 6onee nermiA KOMnoHeHT 
CMecu, 0Ka3biaaeTCfl BBepxy cTO/i6a xhakocth, a boas - BHH3y . 

30 flpn noAase tok3 BbicoKoro HanpqxeHuq Ha 3/ie*crpoAbi 7 sepe3 

coeA^HMTe/ibHbie BbicoKOBO/ibTHbie <a6e/in 1 1 ot nepeABMXHbix HCTOHHUKOB 
MMnynbCHoro HanpqxeHna h MoiuHbix eMKocTert 12, b cnynae saxuraHna 
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a/ieKTpunecKOM ayru To/ibKO b oahom cKBa>KHHe B, nponcxoAUT pacnnaB/ieHne 

BCT3BKH, COeAMHflKDLUeM 3/ieKTpOflbl 7 H MeXAy HMMM B CKBaXUtHe 5 B03HHKaeT 

3/ieiapnHecKafl Ayra 10. B c/iynae, KorAa oahum h3 s/ietapoAOB qB/ifltoTca 
o6caAHbie rpy6bi 6 CKBaxwHbi, noone noAasw TOKa BbicoKoro HanpaxeHUfl 
3/ierrpoA 7 otboasit ot o6caAHbix Tpy6 6 \a pa3pbiBatoT KOHTaKTbi MexAy 
humh, b pe3y/ibTaTe nero Toxe B03HwxaeT 3/ieicrpnHecKaa Ayra 8 b 
CKBaxuHe A. npn 3axnraHnn sneiapnHecKoi* Ayrn MexAy AByMfl coceAHUMM 
cKBaxuHaMn MecTopoxAeHMfl noBbiiuaioT Hanp^xeHne Ha 3/ieiopoAax 7 coceAHnx 
cKBaxnH ao TaKOM cTeneHH, mto nponcxoAm npo6oi?i onacTa no c/ioro c 
MaKCutMa/ibHoCi s/ieiorponpoBOAHOCTbto (BOAOHOCHOMy c/ioio), n/in 
npeABapme^bHo pa3orpeBaioT Han6o/iee aneicrponpoBOAHbiM enow nnacTa w npn 
no/mepxaHnw Heo6xoAnworo HanpaxeHUfl Toxe 3axnraeTCfi 3/ie»apnsecKafl Ayra 
9 MexAy CKsaxutHaMU An 5c TeMnepaiyport n/ia3Mbi b Hew ao aschtkob 
TbicflM rpaAycoe no Ue/ibcwo b 3aancnMOCTH ot BenuiMMHbi HOMWHanbHbix 
tokob. CKopocTb HapacTaHH* HanpflxeHnq n MaKcnMa/ibHoe ero 3HaHeHwe 
3aBncRT ot napaMeTpoB s/ietcTpnMecKort uenn. HeM 6o/ibUje paccTOAHne MexAy 
3/ieKTpoAaMH OTAenbHbix CKsaxwH, reM 6o/ibiue 6yAeT MaKcnManbHoe 3HaseHne 
ydaHaB^nBaioiuero Ayry HanpaxeHi/tfl, C yBe/inHeHi/ieM AaB/ieHMH 
TewnepaTypa nna3Mbi noBbiwaeTCfl. ilpn TOKax ao 10000 A Ayra ropm b 
pacce^HHOM BMAe, a npn 6oflbwnx TOKax - b cxaTOM bma©- 3Jie»crpumecKafl Ayra 
HB/iflercfl oahum H3 bhaob pa3p*Aa b ra3ax nnw napax, KOTopbin 
xapatcrepM3yeTCH 6or\b\uoiA n/ioTHocTbio too, He6o/ibiitnM naAeHneM HanpaxeHna 
b ciBone Ayrn n BbicoKow TeMnepaTypow. B CBfl3H c TeM. mto /ito6afl 
3/ieiapnsecKafi uenb o6naAaeT i/iHAyKTHBHocTbto u eMKOcTbio, to nyTeiu 
BK/noseHnfl b AaHHyio uenb Aono/mnTe/ibHbix orpoMHbix nHAytcrnBHocTew n 
eMKOCTert Ha noBepxHOCTw 3eM/in no6n8aiOTCfl 3anaceHna 3HaHHTe/ibHo£i 
3/ieKTpoMarHWTHOti SHeprnn, KOTopaa npu pa3MUKaHHn uenn nepeMeHHoro Toxa 
oc8o6o>KAaeTCfl n nepexoAnT b Ten/ioByjo SHepri/uo, nacTb ee nepexoA^T b 
Apyrne bhaw SHeprun, a B03HHKUjaa 3/ieKTpnHecKaa Ayra h oxpyxaioiuafl ee 
cpeAa flB/i^KDTCfl 3HepronornoTMTe/i5iMn. floaTOMy b OKpyxaiomew Ayry cpeAe 
npowcxoAMT ncnapeHne xhakow \a TBepAow cocTaB/ifltoiunx anacTa n BMeiuaiomnx 
nopoA 3a cpaBHHTe/ibHO He6o/ibtune npoMexyTKM BpeMeHM npw oseHb BbicoKOw 
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TeMnepaType. Bee oto npusoAUT k 3HaHme/ibHOMy noBbiweHHio 
BHyipunnacTOBoro AaB/ieHwq m eiue 6o/ibiueMy B03pacTaHn»o TewnepaTypu 
n/ia3Mbi b ropametf Ayre, noaTOMy b ruiacie rop^T Ayrw oseHb BbicoKoro 
Aas/ieHUfl n TeMnepaiyp, KOTopbie nepeMemaioTCfl bo BHyTpwanacTOBOM 
5 npodpaHCTBe b 3aaaHHOM nopflAKe n nocneAOBaTe/ibHocTH, o6pa6aTbiBafl ero Ha 
Bcew h/ih 3aAaHHOui sac™ anomaAw MecTopoxAeHwa, mto npHBOAHT k pe3K0My 
n3MeHeHHK) Hanp^xeHHo-flecJjopMnpoBaHHoro n TeMnepaTypHoro coctohhuh 
nnacTa no/ie3Horo ncKonaeMoro v\ BMewaiouLHx ero nopoA. H3MeHfleicH 
cudeMa TpetunH n nop, nofle/iaiOTCfl nycTOTbi n CBo6oAHbie npodpaHCTBa b 

10 nnacTe 3a cneT ncnapeHnq TBepAbix \a xuakhx 4)a3, hto noc/ie rauieHUfl Ayr 
npuBeAeT k eme oAHOMy nepepacnpeAe/ieHura HanpaxeHHw ot ropHoro 
AaB/ieHna n sto Toxe nonoxnTe/ibHO CKaxeTca Ha yBennneHwn npnTOKa Hetfc™ 
m ra3a a CKsaxuHbi. Bfl3K0CTb He<t>™ b 3HaHHTe/ibHoi?i cieneHU 6yAeT cHuxeHa, 
BbixxeHw CMO/iflHbie n napa<J>nHOBbie cocTaBJiaioiune He<}>TH b nopax h 

1 5 TpemMHax. 

06pa6oTKa He<J)Tera30HOCHoro rmacTa 3/ieKTpnsecKHMn AyraMU b 
npeAe/iax MeciopoKAeHna MoxeT 6wTb npupaBHeHa c tomkm 3peHna cHuxeHnq 
ropHoro AaB/ieHUH k noA3eMHotf oTpa6oTKe 3aianTHoro rmacia Ha yro/ibHbix 
MecTopoxAeHUflx, KorAa c phaom pacno/ioxeHHoro n/iacTa CHUMaiOTCfl 
20 HanpaxeHHfl ot ropHoro AaBneHwa m o6nersaeTCH ero Aera3auna. Ho, KpoMe 
3Toro. b npeA/iaraeMOM cnoco6e npucyTcrsyeT eiue ue/ibiw paA 3HaHUTe/ibHbix 
npenMymecTB. 

B more, noc/ie o6pa6oTKn He<J)Tera30HocHoro rmacTa MecTopo>KAeHWfl 
3/ieiopt/iMecKMMH AyraMM pe3Ko B03pacTaeT deneHb H3B/ieMeHna n3 Hero 
25 He4>TM n ra3a, mto no3ao/iqeT B03poAHTb k npoMbiui/ieHHOw sKcanyaiaunn 
Aaxe AaBHO OTpa6oTaHHbie MecTopoKAeHnq npt/i Ha/iunuH a hmx eiue He 
n3B/ieMeHHbix 3anacoB Hecfcun n ra3a n npn6nn3HTbcfl k, npaKTunecKn, 
no/iHOMy n3B/ieMeHnio 3Twx 3anacoB H3 MecTopoxAeHnw ok ciapbix, TaK \a 
HOBbix, TaK K3K o6pa6oTKy rmacTOB MecTopoxAeHMM 3/ieiorpnHecKHMM AyraMM 
30 mo>kho ocymecTB/iHTb MHoroKpaTHo nepe3 Heo6xoAHMbie BpeMeHHbie nHTepBa/ibi. 

TaKUM o6pa30M. npeA/ioxeHHbirt cnoco6 no38ormeT nojiyswTb 

3HaMMTe/lbHblM SKOHOMUMeCKUM 3(t>4>eKT npi/l ero HCnO/lb30BaHMI4 \A qB/15?eTC9 
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3Ko/iort4MecKM MUdbiM cnoco6oM. Ero moxho ycneiiiHo ncno/ib30BaTb Aflfl 
noxi3eMHOM ra3nct>MKaunn yro/ibHbix n/iacTOB, mto 3HaMme/ibHO noBbicm 
cTeneHb M38/ieKaeMOCTn yr/i« H3 3eMHbix HeAP, tio380/iht 3HaMurre/ibHO 
yMeHbuiMTb 3arp^3HeHne oKpyxaiomert cpeabi epeaHbiMn oTxoaaMn ropHOw 
npoMbiiuneHHOCTn (oTBa/iaMH nopoAbi, oTKanaHHbiMn noA3eMHbiMn BoaaMu H3 
cKBaxnH \a ropHbix BbipaQoTOK c bwcokum coASp^ai-ineM cepbi n Apyrux 
BpeAHbix npwMecetf, nonaAaiotunx b BOAoeMbi) n y/iyMiunTb 3Ko/iorwo 
TeppnTopuw, Ha KOTopbix 3aLneraioT ncme3Hbie ncKonaeMbie. C noMombio sioro 
cnoco6a moxho Tatcxe yHnstoxnTb noA3eMHbie 3axopoHeHna n Morw/ibHUKU c 
0TX0A3MM speAHbix paAnoaKTMBHbix n xnMnsecKnx BemecTB, cxwraa n ncnapflfl 
nx noA 3eM/iew b nna3Me 3/ieicrpuMecKnx Ayr 6e3 AocTyna Knc/iopoAa 
B03Ayxa, n npenqTCTByfl, TeM caMbiM, hx pacnpocTpaHeHHio noA3eMHbiMH bo A3 mh 
b Apyrne MecTa. RpeA/iaraeMbiM cnoco6oM moxho AoSnTbca Bbin/iasneHUfl b 
noA3eMHbie Bbipa6oTKn M3 pyAHbix xnn, Ten 1/1 mnz MeTa/i/ios, HanpuiMep, 
TaKi/ix KaiocmoTO, cepe6po n Apyrux, o6/iaAatomux oseHb bwcokom 
a.neiaponpoBOAHQCTbKD. 
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1 

2 OOPMY/1A H306PETEHWH 

3 

4 

5 1 . Cnoco6 pa3pa6oTKH He<t>Tera30Bbix MecTopoxAeHnw n yBe/iUMeHnq 

6 deneHu i/i3B/ieMeHua Hecfc™ n ra3a, cor/iaoio KOToporwiy b CKBaxuHax, 

7 npo6ypeHHbix Ha MecTopoxAeHUH, pa3MemaraT 3/ieiapoAbi, repMeTH3npyioT mx 

8 naKepaMn m noaatoT k 3/ietapoAaM nepeMeHHbiti, nocTOHHHbirt \ah\a 

9 nMny/ibCHbm tok BbicoKoro HanpaxeHHfl, oT/iHMatomwwcH TeM, mto 

10 cKBaxuHbi repMeTH3npyioT na«epaMn Ha ypoBHe kpob/im onacTos, h noc/ie 

1 1 noaasM aneicrpuMecKoro TOKa pery/inpyioT napaMeipw TOKa n HanpflxeHwa n/w/in 

12 B3anMHoe pacno/ioxeHne 3/ie»crpoAOB aha o6ecneMeHHfl B03HHKH0BeHMfl 

13 a/ietcrpuMecKoSi Ayrn MexAy s/ieicrpoAaMU, pa3MemeHHbiMn a, no MeHbuuew 

14 Mepe, oahow CKBaxutHe n/in MexAy 3/ieicrpoAaMM AByx coceAHux cKBaxHH. 
15 

16 2. Cnoco6 no n. LoT/inMaramnwcH TeM. mto a/ieiapi/iMecia/te Ayrn 

17 3axnraioT nocpeACTBOM pacrmaB/ieHnfl BCTaBKM MexAy 3/ieKrpoAaMw nnn 

18 pa3seAeHneM KOHTatcroB s/ietorpoAOB b oahom CKBaxwHe, win nyTeM npo6ofl 

19 npoMexyTKOB MexAy 3/ieicrpoAaMn AByx coceAHnx ckb3xhh npw noBbiweHHH 

20 HanpqxeHH* Ha hux. 
21 

22 3. Cnoco6 no n.l.oTii UMaKDiuwiicfl TeM, mto s/ieiapusecKne Ayrn 

23 3axnraioT MexAy 3/ieKrpoAaMn b Hecico/ibKnx napax cKBaxnH MecrropoxAeHi/ia 

24 mb Heo6xoAHMoti noaneAOBaTe/ibHocTH MeHfliOT napw CKBaxMH, MexAy kotopumh 

25 3axnraiOT s^eiapunecKne Ayrn bo BHyTpun/iacTOBOM npocTpaHCTBe. 
26 

27 4. Cnoco6 non.l.OT/insaioiunwcn TeM, mto npn Heo6xoAHMOCTn 

28 noAAepxaHnq 3aAaHHbix bc/immmh BHyTpnonacTOBoro Aas/ieHUfl n TeMnepaTypbi 

29 HetfcTw n ra3a, npouecc o6pa6oTKH rviacTOB sneicrpuMecKHMH AyraMn noBTopaiOT 

30 MHoroKpaTHO Mepe3 Heo6xoAHMbie BpeMeHHbie nHTepsa/ibi. 
31 
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pOBaHHK) H TJL TaHHH C OJHHM HJIH HKXG/11XHMH AOKYMCHTilM H TOH Xe 

"P" aoKyvcHT, onytinHKOBaHHbijt jo oarw MexayHaponnoH no- KaTeropHH 

jaMH. ho noaie naTW HcnpauiHBacMoro npHopHTera "&.' aoKVMCHT. ra/ifliouiHHCa nartHTOM-aHanoroM 


flara aeHCTBHTCJibHoro saBcpuicHHa MexayHaponHoro noHcxa 
30 HHBapa 1998 (30.01.98) 


Haxa ornpaBKH HacroaiHero ornera o MexayHapoaHOM 
noHocc: 25 MapTa 1998 (25.03,98) 


HaHMCHOBaHHe h an pec MexuyHapooHoro noHOtOBoro op ran a: 
BcepoccHflcKHfl HayMHO-HCOieaoBarejibCKHft HHcnrryr 
HHCTHTyT rocyaapcTBeHHOH nareHTHoft 3KcncpTH3bi, 
Pocctw, 121858, Mocicaa, BepexKOBOcaa Ha6„ 30-1 
Oaxc: 243-3337, Tenerami: 114818 flOHAMA 


ynosiHOMOMGHHoe jthuo: 

A.IIcTpOB 

Tene4)OH N>: (095)240-5888 



OopMa PCT/ISA/210 (BTopow jihct) (moflb 1992) 



